OC-0265: Whole body response to radiation in head and neck and prostate cancer patient; the serum proteome comparative analysis  by Pietrowska, M. et al.
3rd ESTRO Forum 2015                                                                                                                                         S135 
 
was used for an initial registration, and then manually 
adapted if this was judged necessary. Each CBCT was also 
registered using a clipbox encompassing a relevant portion of 
the thoracic wall, according to our clinical protocol for 
registration of the whole breast CTV. 
Results: In more than 50% of the cases, the automatic seed 
match was unsatisfactory and manual correction was 
necessary. The interobserver variation had a standard 
deviation of 1.0 mm in the X (lateral) direction, 1.1 mm in 
the Y (longitudinal) direction and 1.4 mm in the Z 
(ventrodorsal) direction. These numbers apply to the entire 
study population. This interobserver variation showed low 
interpatient variation for the X and Y directions (0.4 mm), 
but was somewhat larger for Z (0.9 mm). The relative motion 
of the center of mass of the clips (representative for the 
boost volume) with respect to the thoracic wall was 0.5 ± 2.7 
mm (mean ± overall standard deviation) for X, 1.0 ± 2.8 mm 
for Y and 1.0 ± 3.4 mm for Z. A significant trend (p=0.0006) 
was observed in the magnitude of the relative motion of the 
center of mass of the clips with breast size, as shown in Fig. 
1. 
 
 
Conclusions: For position verification, surgical clips in CBCT 
matches can be registered within an average accuracy of 
about 1 mm using routine clinical image registration 
procedures. However, the relative motion of the clips with 
respect to the surrounding anatomy must be taken into 
account for appropriate margin calculation. We will study the 
implementation of dual registration (simultaneous clip and 
global anatomy matching) to detect outliers with large 
relative motions in clinical practice.  
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Purpose/Objective: Carbon ions (12C-ions) allow highly 
conformal dose distributions due to the inverted depth-dose 
profile (Bragg peak). In addition, 12C-ions exhibit an enhanced 
relative biological effectiveness (RBE) with increasing depth. 
The RBE is a complex quantity and depends amongst others 
on the linear energy transfer (LET) and dose. These complex 
RBE-dependencies have to be considered in treatment 
planning by mathematical models (RBE-models) and 
substantial uncertainties are introduced by the necessity to 
optimize the dose distribution in terms of biologically 
effective rather than absorbed dose. This is of special 
importance for the late-responding tissues of the central 
nervous system, which is the dose-limiting tissue in the 
treatment of head and neck tumors. To improve safety of 
patients in 12C-ion therapy, RBE-models have to be 
benchmarked. We therefore performed systematic 
experimental studies to quantify the RBE-dependence on LET 
and dose. 
Materials and Methods: The cervical spinal cord of female 
Sprague-Dawley rats was positioned at six different depths 
corresponding to different LET-values (16-99 keV/µm) along a 
6 cm spread-out Bragg peak and was irradiated with either 1 
or 2 fractions of 12C-ions. The field size was 10 x 15 mm2 
including the segments C1-C6. At each position, complete 
dose-response curves for single and split doses were 
established and TD50 values (dose at 50% complication 
probability) were determined for the development of 
forelimb paresis grade II within 300 days. RBEs were 
calculated using TD50 for photons of our previous study. Rats 
reaching this endpoint were sacrificed and the spinal cord 
was taken out and processed for histological examinations 
Results: The minimum latency time was found to be 
significantly LET-dependent after split dose irradiation but 
not after single dose irradiation. For the single dose 
experiment the TD50 values were 19.5±0.4 Gy (16 keV/µm), 
18.4±0.4 Gy (21 keV/µm), 17.7±0.3 Gy (36 keV/µm), 16.1±1.2 
Gy (45 keV/µm), 14.6±0.5 Gy (66 keV/µm), and 14.8±0.5 Gy 
(99 keV/µm). The corresponding RBEs increased from 
1.26±0.05 (16 keV/µm) up to 1.68±0.08 at 66 keV/µm. At 99 
keV/µm, the RBE was comparable to that at 66 keV/µm. The 
preliminary analysis of the split dose experiments show a 
clear decrease of TD50 values and a more prominent increase 
in RBE compared to the single dose experiments. 
Conclusions: Our data suggest a linear relation between RBE 
and LET in the measured dose range. The results after single 
dose irradiation show a clear linear increase of RBE with LET 
at least up to 66 keV/µm, whereas the preliminary analysis of 
the split dose experiments reveal a linear increase up to 99 
keV/µm. After finalizing the data analysis and extending the 
experiments to 6 fractions, a comprehensive data base will 
be available to benchmark and improve RBE-models applied 
for carbon ion treatment planning.  
   
OC-0265   
Whole body response to radiation in head and neck and 
prostate cancer patient; the serum proteome comparative 
analysis 
M. Pietrowska1, J. Polanska2, A. Wojakowska1, K. Jelonek1, M. 
Kalinowska-Herok1, I. Dominczyk1, E. Chawinska3, T. 
Rutkowski4, K. Skladowski4, L. Miszczyk3, P. Widlak1 
1Maria Sklodowska-Curie Memorial Cancer Center and 
Institute of Oncology, Center for Translational Research and 
Molecular Biology of Cancer, Gliwice, Poland  
2Silesian University of Technology, Faculty of Automatic 
Control, Gliwice, Poland  
S136                                                                                                                                         3rd ESTRO Forum 2015 
 
3Maria Sklodowska-Curie Memorial Cancer Center and 
Institute of Oncology, Department of Radiotherapy, Gliwice, 
Poland  
4Maria Sklodowska-Curie Memorial Cancer Center and 
Institute of Oncology, I Clinic of Radiotherapy and 
Chemotherapy, Gliwice, Poland  
 
Purpose/Objective: Conformal radiotherapy involves 
irradiation of large volume of normal tissue with low and 
medium doses, which biological relevance is not clear yet. 
Here we aimed to compare effects associated with local body 
irradiation during treatment of two differently located solid 
tumors: head and neck cancer (HNC) and prostate cancer. 
Serum proteome features were used as a surrogate for 
general reaction of whole patient's organism to radiation. 
Materials and Methods: Here we compared effects 
associated with local body irradiation during RT of two solid 
tumors: head &neck cancer (HNC) and prostate cancer (PC). 
About 120 HNC and 120 PC patients were enrolled into the 
study. All patients were subjected to radical IMRT with 
maximum GTV doses in the range 50-73.8 Gy and 74-76 Gy, 
respectively. Acute mucosal toxicity and 
gastrointestinal/genitourinary toxicity was assessed. Three 
consecutive blood samples were collected before, during and 
after RT. The endogenous serum peptidome was profiled 
using MALDI mass spectrometry. Furthermore, serum proteins 
were analyzed using label-free LC-MS/MS 'shotgun' approach 
in complete sets of samples representing 20 patients from 
each cancer group. 
Results: In case of HNC patients radiation-induced changes in 
serum peptidome accumulated constantly during the 
treatment and their highest level was detected soon after 
the end of RT (~60% of components changed their abundance 
at significance level p<0.0001 between pre- and post-
exposure samples). Moreover, changes in serum peptidome 
correlated significantly with intensity of acute mucosal 
reactions and volume of normal tissue irradiated with low-to-
medium doses. In contrast, in case of PC patients majority of 
radiation-induced changes were detected 2-3 weeks after 
start of RT and their extend was less significant (~30% of 
components changed their abundance at significance level 
p<0.05). Furthermore, correlations between changes in serum 
peptidome and escalation of radiation toxicity or volume of 
tissues irradiated at low/medium doses were not detected. 
About 200 serum proteins were identified and quantified: 
~10% and ~2% of identified proteins changed their abundance 
between pre- and post-exposure samples from HNC and PC 
patients, respectively. 
Conclusions: The effects of local irradiation were 
documented at the level of serum proteome, which is an 
apparent indicator of the patient's whole body response. 
Significant differences were noted between patients 
irradiated because of HNC and PC in spite of the fact that 
similar volumes of tissues were irradiated with similar doses 
in both groups. This observation presumably reflected 
differences in radiosensitivity and corresponding early 
radiation toxicity in normal tissues/organs adjacent to cancer 
target and exposed to low-to-medium doses during IMRT. 
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Purpose/Objective: Treatment of lung cancer with 
combinations of surgery, chemotherapy, and radiotherapy 
(RT) is a major challenge because of dose limiting toxicities 
of the surrounding normal tissue, preventing tumor control. A 
better understanding of normal tissue damage response and 
repair after treatment is needed to improve local control, 
QoL and outcome. The NOTCH pathway is a key regulator of 
normal lung development and it is important in lung cancer 
progression and response to RT. Notch inhibitors are 
currently being tested in clinical trials but little is known on 
how normal lung tissue is affected. 
Materials and Methods: In order to study the effect of novel 
radio-sensitizers in different combination treatments on 
normal lung tissue we used a multilayer 'air-liquid interface' 
culture system from primary bronchial epithelial patient 
derived cells (PBEC). These cultures are typically composed 
of proliferative basal cells and the differentiated ciliated and 
mucous producing cells. The expression of Notch receptors, 
ligands and target genes was determined using qPCR and 
Immunoblotting. 
Results: Here, we studied cell population changes in the 
multilayer bronchial epithelium under normal conditions and 
after treatment with Notch inhibitors and/or radiation. Upon 
treatment with NOTCH inhibitors ciliated cells increased at 
the expense of the mucous lineage whereas Notch activation 
increased mucous cell populations. These changes were 
consistent with cell-type specific marker expression and 
NOTCH specific target gene expression. The data presented 
will be on the consequences of different scheduled 
treatments including Notch inhibitors and (fractionated) 
irradiation. 
Conclusions: The multilayer 'air-liquid-interface' culture 
system provides an ideal model for studying cell fate changes 
upon therapy in normal broncho-epithelial cells. The Notch 
pathway plays a key role on the regulation of the cell fate 
decision in our model.  
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Purpose/Objective: Radiotherapy is a key modality within 
the multidisciplinary management of breast cancer. A late 
effect (LE) following radiotherapy for breast cancer may 
occur many months or years afterwards, present significant 
management issues and adversely impact quality of life. To 
identify the LE prevalence, management and potential needs 
in breast survivorship an audit was performed of the patients 
referred to the Adult Radiation Late Effects Clinic at a 
tertiary care centre. 
Materials and Methods: Following institutional research 
ethics board approval, a retrospective review of a 
prospective radiation late effects research database was 
undertaken. Data regarding patient demographics, staging, 
clinical variables (surgery, systemic and radiotherapy), type 
and onset of late effect, LE management interventions, 
adverse events, and LE outcomes were abstracted. 
Descriptive and summary statistics, including range and 
percentage, were used in analyzing the patient 
characteristics and outcomes using SPSS 22. 
Results: From 02/2003 to 12/2012, 117 women were referred 
for LE consultation. Mean age at the time of LE referral was 
59 y (33-78) with 60 L, 46 R and 1 L and R and 20 in-situ and 
97 invasive cancers. Mean BSA was 1.75 (1.37-2.22) with 12 
smokers and 30 ex-smokers. T stage was: 20 Tis, 55 T1, 42 
